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(57)Abstract 

PURPOSE: To orient liquid crystal molecules perpendicularly and to 
prevent abnormal orientation of liquid crystal molecules in the 
interface between the liquid crystal molecules and spacers by 
coating the surface of the spacer with a thin film consisting of a 
specified silane coupling material. 

CONSTITUTION: Halogen atom and/or alkoxy groups in a silane 
coupling agent 1 are hydrolyzed to produce substd. silanoles 2. In 
formula. Y represents groups having 1 to 5 Debye units dipole 
moment Then the substd. silanoles 2 are condensed to produce a 
condensate 3. Hydroxyl groups in the condensate form a hydrogen 
bonded body with hydroxyl groups on the surface of a spacer or 
surface of a titanium oxide layer formed on the surface of the 
spacer 4. By heat treating the hydrogen bonded body 5, the bonded 
body 5 is changed into Si-O couplings which are firmly bonded to 
produce a bonded body 6. Thus, a thin film produced from the silane 
coupling agent is formed on the surface of the spacer 4. Thereby. 
by using this spacer for a liquid crystal device, liquid crystal i ^ ,r 
molecules can be perpendicularly oriented. i Mbkiw^m ^ 
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